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(57) ABSTRACT . 

A tire blowout simulator includes a substantially 
closed housing which is divided into two portions by a 
flexible diaphragm. One portion of the housing in 
cludes a plurality of outlet ports to atmosphere. The 
diaphragm normally seats over these ports. The one 
portion communicates with the tire and the other por 
tion normally communicates with a pressure fluid 
source and may be selectively communicated with at 
mosphere. A restricted orifice through the diaphragm 
normally maintains both portions of the housing at 
substantially equal pressure. This maintains the dia 
phragm in normal position and inflates the tire. When 
a blowout is simulated, the other portion of the hous 
ing is communicated with atmosphere to displace the 
diaphragm from over the exhaust ports and deflate the 
tire. The tire may be reinflated by connecting the 
other portion of the housing to the pressure fluid 
SOC. 

3 Claims, 2 Drawing Figures 
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TIRE BLOWOUT SIMULATOR 

This invention relates generally to tire blowout simu 
lators and more particularly to simulators of the type 
wherein a blowout may be simulated and the tire rein 
flated by selectively and alternately connecting the tire 
to atmosphere or to a pressure fluid source. 
Tire blowout simulators of this type are known and 

are used for driver training purposes. U.S. Pat. No. 
3,532,140 Hoffman, Tire Blowout Simulator for Auto 
motive Vehicles, shows a simulator of this type. 
The simulator of this invention differs from known 

simulators in that it includes a diaphragm for control 
ling venting of the tire to atmosphere and reinflation of 
the tire. 

In the preferred embodiment of the invention, a light 
weight housing is divided by a flexible diaphragm into 
first and second portions. The diaphragm normally 
seats over a plurality of outlet ports in the first portion. 
This portion is communicated with the tire by a plural 
ity of passages which also serve to support the simula 
tor on the wheel without any additional support mem 
bers being required. The second portion of the housing 
communicates either with a pressure vessel or with at 
mosphere across manually operated valves. The vessel 
may be located in the vehicle and the valves are con 
trolled by the instructor. A restricted orifice through 
the diaphragm normally maintains the diaphragm 
seated over the outlet ports and maintains the tire in 
flated through the restricted orifice. When the instruc 
tor wishes to simulate a blowout, he vents the second 
portion to atmosphere and the resultant unequal pres 
sure in the housing displaces the diaphragm to open the 
outlet ports and immediately deflate the tire. The tire 
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can be easily reinflated by connecting the second por- . 
tion of the housing with the pressure vessel. This re 
seats the diaphragm and inflates the tire through the re 
stricted orifice and the passages communicating the 
first portion of the housing with the tire. 
One feature of this invention is that it provides an im 

proved tire blowout simulator which includes a flexible 
diaphragm controlling immediate deflation of the tire 
to simulate a blowout and also reinflation of the tire 
after the blowout has been simulated. Another feature 
of this invention is that the diaphragm is mounted 
within a substantially closed housing and normally 
closes outlet ports from one portion of the housing to 
maintain the one portion and the tire at substantially 
the same pressure as another portion of the housing 
which may be selectively and alternately communi 
cated with the pressure fluid source or atmosphere. A 
further feature of this invention is that the diaphragm 
includes a restricted orifice communicating the housing 
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portions with each other. Yet another feature of this 55 
invention is that communication of the other portion of 
the housing to atmosphere immediately displaces the 
diaphragm to open the outlet ports and simulate a 
blowout. Yet a further feature of this invention is that 
the tire is reinflated by communicating the other por 
tion of the housing with the pressure fluid source so 
that the pressure fluid seats the diaphragm to close the 
outlet ports and to reinflate the tire through the re 
stricted orifice. 
These and other features of the invention will be 

readily apparent from the following specification and 
drawings wherein: 
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FIG. 1 is a partial sectional view of a vehicle wheel 

and tire having mounted thereon a tire blowout simula 
tor according to this invention; and 
FIG. 2 is a view taken generally along the plane indi 

cated by line 2-2 of FIG. 1. 
Referring now to the drawings, a conventional vehi 

cle wheel 10 includes a drop center rim 12 and a wheel 
spider 14. A conventional tubeless tire 16 is conven 
tionally mounted on the rim 12 for inflation and defla 
tion by a tire blowout simulator 18 according to this in 
vention. One or more angle brackets 20 are bolted at 
22 to lugs mounted on a flange of the rim 12 to control 
movement of the adjacent tire bead 24 relative to the 
rim when the tire is deflated to simulate a blowout. 
The simulator 18 generally includes a light-weight 

housing 26 which is preferably formed of aluminum. 
The housing 26 includes a first closed end cylindrical 
housing portion 28 having extending therefrom three 
equally circumferentially spaced tubes 30 which are 
likewise of aluminum. The tubes 30 extend angularly to 
the axis of this housing portion. Likewise, three tubes 
32 extend angularly to the axis of the wheel 10 and nor 
mal to an angular flange of the rim 12. Tubes 32 com 
municate through openings in the rim with the inside of 
the tire 16. Three flexible hoses or passages 34 of rub 
ber or other similar material have their ends telescoped 
over and secured to respective pairs of tubes 30 and 32 
to communicate the housing portion 28 with the inte 
rior of the tire 16. The tubes 34 likewise support the 
simulator 18 on the wheel. Since the simulator is of 
light-weight construction, no additional supports are 
necessary. 
A second housing portion 36 is of generally dish 

shape and includes a circular flange 38 which is juxta 
posed to a circular flange 40 of the housing portion 28. 
A flexible circular diaphragm 42 of suitable material is 
located between the flanges 38 and 40 and is clamped 
therebetween by a plurality of bolts 44 which extend 
through circular rows of aligned openings in flange 40 
and in the diaphragm and into respective tapped open 
ings in the flange 38. Normally the diaphragm 42 seats 
over a circular row of cylindrical openings or outlet 
ports 46 in the flange 40 to close these ports to atmo 
sphere. The ports 46 are located radially inwardly of 
the bolts 44 and function to deflate the tire 16 through 
the housing portion 28 as will be further described. 
A conventional rotary joint 48 is centrally tapped 

into the second housing portion 36 and communicates 
through a conventional passage arrangement 50 with a 
pressure vessel 52 containing air under pressure. A 
manual valve 54 controls communication of the pas 
sage 50 with the pressure vessel and a manual valve 56 
controls communication of the passage 50 with atmo 
sphere. The vessel 52 is located within the vehicle, and 
the valves 54 and 56 are located so as to be controlled 
by a driver instructor. The location of the vessel is op 
tional. The location of the valves will depend upon 
whether the simulator is applied to a front wheel or a 
rear wheel of the training vehicle. 
Normally the valve 54 is open and the valve 56 is 

closed so that the pressure vessel 52 communicates 
pressure fluid through the passage 50 to the housing 
portion 36. A restricted orifice 58 communicates the 
housing portion 36 with the housing portion 28 so that 
both housing portions are at substantially equal pres 
sure. The tire is inflated from the housing portion 28 
through the tubes 30 and 32 and the passages 34. The 
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rotary joint 48 permits the simulator to rotate with the 
wheel independently of the passage 50. 
When the instructor wishes to simulate a blowout, he 

closes the valve 54 and opens the valve 56. This imme 
diately communicates the housing portion 36 with at- 5 
mosphere and the unequal pressure between the hous 
ing portions 36 and 28 immediately displaces the dia 
phragm 42 to the right as viewed in FIG. 1 to open the 
outlet ports 46 and thereby immediately deflate the tire 
16. Thereafter, the instructor may easily. reinflate the O 
tire 16 by closing valve 56 and opening valve 54. Al 
though manual valves are disclosed, electrical valves, 
such as solenoid operated valves, may be likewise used. 

Thus, this invention provides an improved tire blow- 15 
out simulator. 

I claim: 
1. A tire blowout simulator comprising, in combina 

tion, a substantially closed housing having at least one 
outlet port to ambient atmosphere, a diaphragm tra- 20 
versing the housing and normally seating over the port, 
first means adapted to communicate the one portion of 
the housing to one side of the diaphragm with an inflat 
able and deflatable vehicle tire mounted on a vehicle 
wheel, said first means providing the sole support of the 25 
housing on the vehicle wheel, second means adapted to 
selectively and alternately communicate the other por 
tion of the housing to the other side of the diaphragm 
with a source of pressure fluid or with ambient atmo 
sphere, and means providing a restricted orifice 30 
through the diaphragm communicating the opposite 
portions of the housing with each other, communica 
tion of the pressure fluid source with the other portion 
of the housing applying substantially equal pressure on 
both sides of the diaphragm through the restricted ori- 35 
fice to maintain the diaphragm in normal position and 
to inflate the tire through the first communicating 
means, communication of the other portion of the 
housing with ambient atmosphere venting the other 
portion of the housing and displacing the diaphragm 40 
from the outlet port to deflate the tire through the first 
communicating means. 

2. A tire blowout simulator comprising, in combina 
tion, a housing including a pair of housing members 
having juxtaposed open ends, one member having at 45 
least one outlet port to ambient atmosphere, a dia 
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phragm closing the open ends of the housing members 
and normally seating over the port, first means adapted 
to communicate one housing member with an inflat 
able and deflatable vehicle tire, second means adapted 
to communicate the other housing member selectively 
and alternately with a source of pressure fluid or with 
ambient atmosphere, and means providing a restricted 
orifice through the diaphragm communicating the 
housing members with each other, communication of 
the pressure fluid source with the other housing mem 
ber providing substantially equal pressure in both hous 
ing members through the restricted orifice to maintain 
the diaphragm in normal position and to inflate the tire 
through the first communicating means, communica 
tion of the other housing member with ambient atmo 
sphere providing unequal pressure in the housing mem 
bers to displace the diaphragm from the outlet port and 
deflate the tire through the first communicating means. 

3. A tire blowout simulator comprising, in combina 
tion, a housing including a pair of housing members 
having juxtaposed open ends provided with juxtaposed 
flanges, the flange of one-member having at feast one 
outlet port to ambient atmosphere, a diaphragm seating 
on the flanges of the housing members to close. the 
open ends thereof and the outlet port, means securing 
the flanges and diaphragm to each other to close the 
housing, first means adapted to communicate the one 
housing member with an inflatable and deflatable vehi 
cle tire, second means adapted to communicate the 
other housing member selectively and alternately with 
a source of pressure fluid or with ambient atmosphere, 
and means providing a restricted orifice through the di 
aphragm communicating the housing members with 
each other, communication of the pressure fluid source 
with the other housing member providing substantially 
equal pressure in both housing members through the 
restricted orifice to maintain the diaphragm in normal 
seated position over the outlet port and to inflate the 
tire through the first communicating means, communi 
cation of the other housing member with ambient at 
mosphere providing unequal pressures in both housing . 
members to displace the diaphragm from the outlet 
port and deflate the tire through the first communicat 
ing means. 
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